SYNOPSiS Fibrinolytic activity, as shown by the dilute blood clot lysis time, tends to show a diurnal variation, but is relatively unaffected by age and sex.
This communication reports the results of a study to determine the effect of age, sex, and diurnal variation on the fibrinolytic activity of blood, and the activity of plasma which is inhibitory to urokinase-activated fibrinolysis.
Dissolution of fibrin by the fibrinolytic system depends upon the generation of a proteolytic enzyme, plasmin, from an inactive plasma precursor, plasminogen (Christensen and MacLeod, 1945) . Plasminogen activation in blood is due to a heatlabile activator which can be demonstrated in subjects under physiological circumstances (Fearnley, Revill, and Tweed, 1952; Flute, 1960a and b; Sawyer, Fletcher, Alkjaersig, and Sherry, 1960) . Free plasmin cannot be detected in the circulating blood, even in the presence of free activator (Sherry, Lindemeyer, Fletcher, and Alkjaersig, 1959; Sawyer, Alkjaersig, Fletcher, and Sherry, 1960) , for such plasmin is rapidly neutralized by circulating antiplasmins, of which two types have been described (Norman, 1958; Norman and Hill, 1958) .
The human antiplasmin which migrates electrophoretically with the alpha-2 globulins combines rapidly and reversibly with plasmin (Norman, 1960) and predominates in inhibitory effect over the alpha-1 migrating antiplasmin (Mann, Cotton, and Jackson, 1966) . Plasmin-antiplasmin neutralization may be, therefore, predominantly rapid and reversible, so forming a neutralized complex existing as a reservoir of fibrinolytic enzyme which can dissociate in the presence of fibrin (Ambrus and Markus, 1960) .
The present study has been undertaken in order to 
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Sixteen of these volunteers, comprising two males and two females in each of the four age groups, participated in an extension of the experiment in which blood samples were tested at 10 a.m. and 4 p.m. on five consecutive working days. In each of these age groups of four subjects, one male and one female had a dilute blood clot lysis time of under 4-5 hours; the remaining male and female had a value in excess of this arbitrary limit.
On each day of examination egg, cheese, and fried dishes were excluded from the breakfast taken by each volunteer and the subjects were rested for 15 minutes before venesection which was performed without venous compression, using chilled, plastic disposable syringes and siliconized No. I gauge needles.
On each blood sample, except when otherwise stated, the following tests were undertaken: DILUTE BLOOD CLOT LYSIS TIME In duplicate, by the method of Fearnley, Balmforth, and Fearnley (1957) with the end point modified as described by Fearnley and Chakrabarti (1962) . Lysis times in this test are, in the majority of subjects, of two to seven hours' duration and are inversely related to fibrinolytic activity.
PLASMA ANTI-UROKINASE ACTIVITY This was estimated twice on coded aliquots of each specimen by an adaptation of the method of Mann (1966) . Individual tests were carried out by adding to 1 ml. of plasma (or 1 mil. veronal buffer pH 7-4 in the control tubes) 0-6 ml.
(5 mg.) human fibrinogen solution, 0-1 ml. (2-5 CU) human plasminogen solution and 0-3 ml. of a mixture containing 50 Ploug units urokinase, 0-296 mg. calcium chloride dried, and 5 units thrombin. Veronal buffer, pH 7 4, was used as diluent for all reagents which, with the individual tests, were assembled in an ice-water bath at 4°C. Tests were undeitaken in batches of 10 with a control, and the urokinase-containing solution was added to successive tubes in the batch at 15-second intervals. Each tube was retained at 4°C. for exactly five minutes before individually timed transfer to a water bath at 37°C. Lysis times were commenced the moment the urokinase was added.
Under these conditions lysis times, both in the presence and absence of the plasma inhibitors, are linearly related to activator concentration over a critical range, which includes the urokinase concentration used, when the results are expressed on double logarithmic graph paper. Lysis times are directly related to inhibitory activity.
PLASMA ANTIPLASMIN ACTIvITY This was estimated by adding to 1 ml. diluted plasma (1 part plasma to 4 parts veronal bufferpH 7-4), 0-6 ml. (5 mg.) human fibrinogen solution and 0-2 ml. of a mixture containing 1-5 CU human plasmin and 5 units thrombin. Technical details and controls were similar to those used in the previous method.
RESULTS
The mean values, standard deviations (for a unit observation), and mean differences for the observations in each age group of 10 subjects in the study involving 80 volunteers are given in Tables I and II. The results of the tests of plasma anti-urokinase activity in 16 selected subjects examined on five consecutive days are given in Table III. PLASMA ANTI-UROKINASE ACTIVITY From Table I it is evident that mean plasma anti-urokinase activity was, in all age groups, considerably greater in females than in males. This sex difference reached significant proportions (P = 0 05) both at 10 a.m. and 4 p.m. in three of the four age groups examined.
As shown in Table III mean plasma anti-urokinase activity was consistently, and highly significantly (P = 0 01), greater in females than in males, both at 10 a.m. and 4 p.m. on each of the five days of the study in 16 subjects, and on the overall mean value of all five days. Thus, mean plasma anti-urokinase activity has been found to be considerably greater in women than in men in a manner which is consistent throughout these experiments. This observation applies to group mean values and not necessarily to individual male and female subjects.
The biological significance of this sex difference in anti-urokinase activity may be appreciated from the Trasylol reference curve for the experimental system used (Mann, 1966 
CONCLUSIONS
Fibrinolytic activity has been previously shown to exhibit a diurnal variation and is greater during the day than at night (Fearnley et al., 1957; Billimoria, Drysdale, James, and Maclagan, 1959; Buckell and Elliott, 1959; Moser, 1966 ). In the current study involving 80 subjects a similar diurnal variation has been detected between the results at 10 a.m. and those at 4 p.m. when mean fibrinolytic activity tends to be greater.
Fibrinolytic activity has been reported to be unaffected by age (Fearnley, Chakrabarti, and Avis, 1963) and the present findings agree with this conclusion, although subjects older than 60 years were not included in the study.
Fibrinolytic activity, as shown by the euglobulin lysis time, has been variously reported to be significantly greater in females (Cash, 1966) ; not significantly different between the sexes (Beller, Goebelsmann, Douglas, and Johnson, 1964; Brakman, Albrechtsen, and Astrup, 1966) , and greater in males (Menon, 1966) . Marx and Rovatti (1952) found shorter whole-plasma clot lysis times in men compared with women in the inter-menstrual phase. The present study, using the dilute blood clot lysis time technique and comparing males with post-menstrual females, has shown no significant difference between the mean fibrinolytic activity of the sexes.
Antiplasmin levels in normal persons have been found to vary between narrow limits only (Norman, 1960) and have been reported to be unaffected by sex or age (Paraskevas, Nilsson, and Martinsson, 1962 
